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Abstract 
Purpose 

[The problem is that] the initial feed-in load is high. 
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Constitution 

An ATM switch device characterized by the following facts: the ATM switch device is of 
the output buffer type mounted in each of the n-input n-output units; it has the following parts: a 
cell input means having n input terminals corresponding to the n inputs of the unit, which carries 
it when the number of units to be mounted in the maximum expansion assumed for the ATM 
device, including the basic unit, is m, and (m-1) x n input terminals corresponding to the n inputs 
of each of the m-1 units other than said basic unit; a unit filter means, which is provided 
corresponding to each of the m x n input terminals that form the cell input means, respectively, 
and which allows passage only for cells addressed to the unit on which each is mounted based on 
the information of the identifier attached to the input cell; and a multiplexing means, which is 
connected to the outputs of said unit filter means and performs time-division multiplexing and 
output for the cells passing through said unit filters. 
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Claims 

1 . An ATM switch characterized by the following facts: the ATM switch is of the output 
buffer type mounted in each of the n-input n-output units that form the ATM device; it has the 
following parts: 

a cell input means, which has n input terminals corresponding to the n inputs of the unit 
which carries it when the number of units supplied in the maximum expansion assumed for the 
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ATM device, including the basic unit, is m, and (m-1) x n input terminals corresponding to the n 
inputs of each of the m-1 units other than said basic unit, 

a unit filter means, which is provided corresponding to each of the m x n input terminals 
that form the cell input means, respectively, and which allows passage only of cells addressed to 
the unit on which each is mounted based on the information of the identifier attached to the input 
cell, 

a multiplexing means, which is connected to the outputs of said m x n unit filter means 
and performs time-division multiplexing and output for the cells passing through said unit filters, 

n address filter means, which correspond to the n outputs of the unit that carries them and 
allow passage of only cells destined for the output terminals corresponding to the unit itself 
among the cells output as said multiplexed output of said multiplexed output [sic], and 

n output buffer means, which correspond to said n address filter means, respectively, and 
which temporarily store the cells passing through the corresponding address filters and output 
them sequentially to the corresponding output terminals. 

2. The ATM switch described in Claim 1 characterized by the following facts: the ATM 
switch also has a cell copying means that manages only the n outputs of the unit that carries it; 
said unit filter means has the function of letting copy cells pass, and, at the same time, a 
dedicated address filter means and output buffer means for outputting the copy cell to said cell 
copying means are connected to the output of said multiplexing means. 

3. An ATM device characterized by the fact that it carries one or several n- input n-output 
units each carrying the ATM switch described in Claim 1 or 2. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to an ATM switch appropriate for ATM transmission in a 
broadband ISDN, as well as to an ATM device carrying said switch. 

[0002] 
Prior art 

Reference name: "ATM dedicated line system" 
NEC Technical Report Vol. 48, No. 4, 1995 published in 1995 
In recent years, ATM technology has progressed from the stage of research and 
development to the stage of practical applications. However, because practical application is 
related to the area, application, and other factors, it is not easy to predict demand. Consequently, 
there is a need to develop a scheme for ATM devices, according to which the cost in the initial 
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stage of introduction is kept low, and the scale of the device can be increased in a flexible way to 
meet increased demand in the future. 

[0003] 

Figure 2 is a schematic diagram illustrating an ATM device developed taking this into 
consideration and described in said reference (ATM subscriber line terminal (ATM-SLT)). As 
can be seen from the figure, this device comprises two types of structural parts, namely, the basic 
unit and expansion units. Here, the basic unit is the necessary structural element, while the 
expansion units are structural elements that can be added as needed. 

[0004] 

By adjusting the number of expansion units in this device, it is possible to change the 
scale of the device after setup. Consequently, when applied in the initial stage of introduction or 
in an area with little demand, only the basic unit is installed in the device so that application on a 
relatively small scale can be realized. On the other hand, when applied in an area with high 
demand or when the demand has increased after some time, one may simply add expansion units 
to increase the scale of the device. 

[0005] 

Problems to be solved by the invention 

However, the following problems arise when the scale is expanded because only the basic 
unit carries the S W section in the aforementioned device. 

[0006] 

(a) First, for this type of SW section (ATM switch), the assumed circuit scale is also 
needed for switching when the expansion units are in use. Consequently, when the basic unit 
alone is in use, the redundancy is excessive. In particular, for the output buffer (memory means) 
provided corresponding to the output port, the redundancy circuit size becomes very large when 
only the basic unit is used. 

[0007] 

For example, when the port number in the case of maximum expansion shown in Figure 2 
is 3n, even if only the basic unit suffices for the present application, one still has to use a SW 
section (ATM switch) by virtue of addition of the expansion units an output buffer region 
(storage region) of 2n ports is equipped with. 
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[0008] 

Usually, the SW section (ATM switch) is formed as a large scale integrated circuit (LSI). 
As seen from said minimum operation scale, however, the SW-LSI needed for the redundancy 
scale circuit, causes performance with respect to the development cost and product price to suffer 
compared to those lacking the redundancy circuit. This has a major effect on the final product 
(basic unit and ATM device) that carries said SW section (ATM switch). 

[0009] 

(b) One of the services expected to be provided by ATM technology is CATV (cable 
television) or another image distribution service. A cell copying function is necessary in the SW 
section (ATM switch) in order to provide this service. At the same time, it is necessary to attach 
to each of the copied cells the identifier (cell header) indicating the attribute (connection). 

[0010] 

Attachment of the cell header is accurately realized from the input value to the output 
value by means of the header converter (HCV). In the device described in said reference, the 
basic unit has to have a large-scale table (memory) that can handle all of the connections 
managed by the overall device, including the expansion units. As a result, the expected expanded 
scale becomes large for the device and may be difficult to realize. 

[0011] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing an ATM switch with excellent expandability and little redundancy, as well as an 
ATM device that carries said switch. 

[0012] 

Means to solve the problems 

(A) In order to solve the aforementioned problem, the present patent application provides 
as a first invention an ATM switch characterized by the following facts: the ATM switch is of 
the type having an output buffer in each of the n-input n-output units that form the ATM device, 
and has the following parts. 

[0013] 

That is, (1) a cell input means, which has n input terminals corresponding to the n inputs 
of the unit which carries it when the number of units supplied in the maximum expansion 
assumed for the ATM device, including the basic unit, is m, and (m-1) x n input terminals 
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corresponding to the n inputs of each of the m-1 units other than said basic unit, (2) unit filter 
means, which is provided corresponding to each of the m x n input terminals that form the cell 
input means, respectively, and which allows passage only of cells addressed to the unit on which 
each is mounted based on the information of the identifier attached to the input cell, (3) a 
multiplexing means, which is connected to the outputs of said m x n unit filter means and 
performs time-division multiplexing and output for the cells passing through said unit filters, (4) 
n address filter means, which correspond to the n outputs of the unit that carries them and allows 
passage of only cells destined for the output terminals corresponding to the unit itself among the 
cells output as said multiplexed output of said multiplexed output [sic], and (5) n output buffer 
means, which correspond to said n address filter means, respectively, and which temporarily 
store the cells passing through the corresponding address filters and output them sequentially to 
the corresponding output terminals. 

[0014] 

The ATM switch with this constitution makes it possible to guarantee the expandability 
of the switching function, while there is no need to have any of the redundancy of the output 
buffer means that would be needed in the prior art. That is, even when an ATM device consisting 
of the basic unit alone is introduced, there is no redundancy memory portion (output buffer 
means) in the ATM switch provided in the basic unit, so that it is possible to make improvements 
with respect to the development and manufacturing costs. 

[0015] 

(B) The second invention of the present patent application pertains to the ATM switch 
described in the first invention and characterized by the following facts: it also has a cell copying 
means that manages only the n outputs of the unit that carries it; said unit filter means has the 
function of letting copy cells pass, and, at the same time, a dedicated address filter means and 
output buffer means for outputting the copy cell to said cell copying means are connected to the 
output of said multiplexing means. 

[0016] 

The ATM switch with this constitution makes it possible to realize an HCV table for the 
cell copying means at a scale (a scale for managing only the n outputs) that is free of 
redundancy. Consequently, an ATM switch can be realized economically. 
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[0017] 

Embodiments of the invention 

(A) Embodiment 1 

(A-l) Constitution of ATM device 

Figure 1 is a diagram illustrating an embodiment of the ATM device of the present 
invention (ATM subscriber line terminal device, ATM exchange, ATM cross connect, or other 
device). Here, Figure 1 shows the ATM device having two expansion units added to the basic 
unit. That is, this ATM device has a constitution that can be adopted when expansion is to be 
made to at least three units (including the basic unit). Consequently, if it is within the predicted 
range a 4-unit or 5-unit constitution may also be adopted. Of course, a 2-unit constitution may be 
adopted, as well. 

[0018] 

As shown in Figure 1, for this ATM device, as well, the basic constitution comprises a 
basic unit and expansion units. That is, when the demands on the device are small in scale, the 
basic unit alone is used, and then, when the demand increases, it is possible to add the expansion 
units within the predicted range. As far as this basic constitution is concerned, the ATM device 
of the present invention is the same as that of the prior art. 

[0019] 

The ATM device of the present invention differs from the device of the prior art in that 
the constitution has a SW section (ATM switch) carried in each of the units (both the basic unit 
and the expansion units) that form it. With this constitution, it is possible to reduce the circuit 
scale needed for the SW section. 

[0020] 

That is, in the device of the prior art, taking into consideration the maximum expansion, 
there should be m x n output ports and the same number of output buffers corresponding to them 
(here, m represents the predicted maximum number of units (including the basic unit), and n 
represents the number of input ports per unit). On the other hand, for the SW section (ATM 
switch) used in the ATM device of the present invention, the constitution provides for output 
ports in the same number as the number n of input ports per unit, and output buffers in a 
corresponding number. 
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[0021] 

By adopting said units with this constitution, there is no need for the redundant 
constitution as needed in the prior art on the output port side of the SW section. As a result, it is 
possible to cut the costs of for developing SW-LSI and the product price, and thus it is possible 
to realize lower price for the basic unit. Also, unlike the prior art, the S W section (ATM switch) 
must be newly carried in the expansion unit. However, because development of the expansion 
units can be shared with development of the basic unit, there is no problem with the burden of 
development. In summary, it is possible to cut the initial introduction cost of the ATM device. 

[0022] 

(A-2) Embodiment of ATM switch 

In the following, an example of an embodiment of said SW section (ATM switch) will be 
explained. Figure 3 is a diagram illustrating the most fundamental structure. In this case, there 
are two units in the maximum expansion (including the basic unit). Consequently, the unit that 
carries the SW section (ATM switch) shown in Figure 3 cannot realize the ATM device with the 
constitution shown in Figure 1 . In the present paragraph, however, only the most fundamental 
constitution will be explained to facilitate understanding the constitution of the ATM switch 
pertaining to the present invention. 

[0023] 

In Figure 3, it is assumed that there are four input/output ports for each unit. 
Consequently, in the SW section (ATM switch) shown in Figure 3, 8 input terminals (1 1)-(18) 
and 4 output terminals (71)-(74) are shown. This is because, according to the principle of the 
present invention, the ratio of the number of input terminals to the number of output terminals 
should be m: 1 (where m represents the number of units in the maximum expansion). 

[0024] 

That is, the number of input terminals of the SW section (ATM switch) should be 
selected corresponding to the number of (m x n) input/output ports in the maximum expansion 
(here, n represents the number of input/output ports in each unit). In the case shown in Figure 3, 
because the number of units in the maximum expansion is 2 (m = 2), the number of input/output 
ports in each unit is 4 (n = 4), so that in the SW section (ATM switch), there should be 8 input 
terminals and 4 output terminals. 
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[0025] 

Consequently, in the configuration shown in Figure 3, group (A) of 4 input terminals 
corresponds to the 4 input terminals of the unit that carries it, and group (B) of 4 input terminals 
correspond to the 4 input terminals of the other units. That is, the input terminals of the SW 
section (ATM switch) can be classified into a dedicated terminal group (A) corresponding to the 
default unit, and an expansion terminal group (B) corresponding to the other units. 

[0026] 

A unit filter (2) is connected to each of the 8 input terminals. Said unit filters (2) allow 
only cells addressed to the corresponding unit to pass, while they abandon cells destined for 
other units. The outputs of unit filters (2) are input to cell multiplexing part (3). 

[0027] 

Said cell multiplexing part (3) is a means for outputting an in time-division multiplexed 
form plurality (8 in this example) of cells input from unit filters (2). The output of cell 
multiplexing part (3) is connected to multiplex bus (4). Here, a plurality (4 in this example) of 
address filters (5) are connected to the corresponding output ports of the default unit in multiplex 
bus (4). 

[0028] 

Each of address filters (5) only allows cells destined for the corresponding output 
terminal to pass, while abandoning cells destined for other output terminals. The cells that have 
passed address filters (5) are input to output buffers (6) respectively arranged corresponding to 
them. Of course, the number of output buffers (6) is identical to the number of output ports of the 
unit itself (4 in this example). 

[0029] 

The above is the basic constitution of the ATM switch of the present invention. Figure 4 
is a diagram illustrating an example of connection when connecting a basic unit and expansion 
units, each carrying the SW section (ATM switch) with said constitution (Figure 3). 

[0030] 

Here, the constitution of Figure 3 shows a SW section (ATM switch) of the 
aforementioned most fundamental forms. The connection shown in Figure 4 or 5 can be 
performed when the basic unit and expansion units having said SW section (ATM switch) have 3 
units (m = 3) in the maximum expansion. In this case, the number of input terminals in the SW 



Best Available Copy 



section (ATM switch) is 12 (m = 3, n = 4). Consequently, as shown in Figure 4, when a 2-unit 
constitution is adopted, 4 ofthe input terminals of each SW section (ATM switch) in the basic 
unit and expansion units are in an idle state (without connection ofthe signal line). 

[0031] 

On the other hand, the connection shown in Figures 4, 5 and 6 can be adopted when the 
SW section (ATM switch) is carried in the basic unit and expansion units when the number of 
units is 4 (m = 4) in the maximum expansion. In this case, the number of input terminals in the 
SW section (ATM switches 16 (m = 4, n = 4). Consequently, when the 2-unit constitution 
shown in Figure 4 is adopted, 8 input terminals of each SW section (ATM switch) in the basic 
unit and expansion units are in an idle state (without connection ofthe signal line). Similarly, 
when the 3 -unit constitution shown in Figure 5 is adopted, 4 input terminals of each SW section 
(ATM switch) in the basic unit and expansion units are in an idle state (without connection ofthe 
signal line). 

[0032] 

(A-3) Switching operation 

In the following, the operation of the ATM device with said constitution will be 
explained, in particular the switching operation ofthe SW section (ATM switch). In each unit, a 
flag is attached in the/former section of the SW section (ATM switch) (called a routing tag: RT). 
To indicate which cefl input from the input port (not just the default unit, but also the other units) 
is sent to which output port, this flag can be defined according to the local definition that is 
effective only in this ATM device. 

[0033] I 

As shown i» Figures 4-6, the cell is input not only to the unit where it was first input, but 
via said unit, also tb the SW section (ATM switch) of all ofthe other units. As shown in 
Figure 3, unit filtefB (2) are respectively set at the input terminals ofthe SW sections (ATM) 
switches. Consequently, a cell input to each unit passes only unit filter (2) ofthe unit matching 
its own address, aad, even if it is input to a unit not its destination, it would be abandoned by its 
unit filter (2). j 

[0034] 

Then, time-division multiplexing is performed in multiplexing part (3) for the cells that 
have passed unit/filter (2), along with the cells that have also passed through unit filters (2) ofthe 
unit itself, and the result is output to plural address filters (5) provided in the rear section. Only a 
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cell in agreement with the output port corresponding to each address filter (5) is fetched to output 
buffer (6) corresponding to said address filter (5), and the cells are sequentially output from the 
target output terminal (output port). 

[0035] 

In summary, it is possible to execute the switching operation corresponding to the device 
scale independently of how many units form the ATM device, that is, either the minimum 
constitution of the unit unit [sic; basic unit] alone, or the maximum expansion constitution with 
the assumed number of units connected, or an intermediate scale constitution between these 
states. 

[0036] 

(A-4) Effects of Embodiment 1 

In the present embodiment with this constitution, it is only required that the number of 
output terminals in the S W section (ATM switch) carried in each unit be the same as the number 
of input/output ports in each unit. Consequently, the quantity of output buffers that should be 
provided in the SW section (ATM switch) only needs to be 1/m that of the device in the prior art 
(here m represents the number of units in the maximum expansion). 

[0037] 

That is, independently of the assumed expansion constitution, each unit may have a SW 
section (ATM switch) having output buffers in the same number as that of the input ports carried 
in the various respective units. 

[0038] 

Here, because the cost of the SW section (SW-LSI) depends on the number of output 
terminals and the quantity of output buffers, the cost of the SW-LSI in the present embodiment 
that does not require redundancy in the quantity of output buffers can be lower than that of the 
device in the prior art. Consequently, even when an ATM device is introduced with only the 
basic unit taking into consideration the demand in the initial stage or other factors, it is still 
possible to construct a network system at a cost matching the scale of introduction. 
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[0039] 

(B) Embodiment 2 

(B-l) Application example of the invention 

In the following, the ATM device and the ATM switch used in said device pertaining to 
Embodiment 2 will be explained. In Embodiment 2, the specific constitution addresses issue (b) 
described in "Problems to be solved by the invention 11 (that is, the issue that in the device of the 
prior art, the scale of the header conversion (HCV) table used in realizing the cell copying 
function is large). 

[0040] 

In this embodiment, the basic constitution of the ATM device and ATM switch explained 
with reference to Embodiment 1 is adopted. Figure 7 shows the constitution and connection state 
of the various units used in this embodiment. As can be seen from the figure, while there are 8 
inputs x 4 outputs (Figure 4) in the SW section (ATM switch) in said Embodiment 1, in the SW 
section shown in Figure 7, there are 9 inputs x 5 outputs, because input and output from cell 
copying part (200) are added. 

[0041] 

Figure 8 is a diagram illustrating the internal constitution of ATM switch (100) 
(containing cell copying part (200)). In the following, the features differing from those of 
Embodiment 1 will be explained. 

[0042] 

In unit filters (2) of said Embodiment 1 , the function is such that only cells addressed to 
the unit itself can pass. On the other hand, as an addition to this function in the present 
embodiment, there is a function for unit filters (2) whereby all can pass copy cells. 

[0043] 

Cell multiplexing part (3) has, in addition to input terminals (1 1)-(18) corresponding to 
the input ports of the various units, one input terminal (19) for input of the output of cell copying 
part (200). Said unit filter (2) is not provided because in said input terminal (19) there is no need 
for selective passage. 

[0044] 

In order to feed copy cells to cell copying part (200), address filter (51) is connected to 
multiplex bus (4). This address filter (51) allows only copy cells to pass. A copy cell that has 
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passed through address filter (51) passes through a corresponding output buffer (6), and it is 
output to cell copying part (200) from output terminal (75). 

[0045] 

In the following, the internal constitution of cell copying part (200) in said input terminal 
(19) will be explained. Here, cell copying part (200) comprises copy buffer (81), cell header 
analysis part (82), header conversion table (83), and multiplexing part (84). 

[0046] 

Said copy buffer (81) is used to temporarily store the copy cell. Copy cells from copy 
buffer (81) are read a few copies at a time under the control of cell header analysis part (82). 

[0047] 

Said header conversion table (83) is for storing information such as the cell header that 
specifies the output destination of the cell after copying. The stored information may contain 
information effective only for the ATM device. Said copy cell contains the information (selected 
output, total output, etc.) for specifying the copy mode. Said table stores the group of specific 
address information corresponding to each piece of information. Said table is mainly constituted 
by the memory, and it allows refreshing of the information in the table under control of an upper- 
level device not shown in the figure. 

[0048] 

Said cell header analysis part (82) performs analysis of the input cell, sends the 
instruction of the number of copy rounds to copy buffer (81), and instructs header conversion 
table (83) to read out the copy destination address assigned for said cell. 

[0049] 

Said multiplexing part (84) multiplexes and outputs the cell (payload) read from copy 
buffer (81) and the header information read from HCV table (83). 

[0050] 

The above is an explanation of the constitution of the SW section (ATM switch) and cell 
copying part pertaining to the present embodiment. In this embodiment, the constitution has a 
SW section accommodated in the units that distributes cells to output destinations, and HCV 
table (83) that performs header conversion only within the range of the output destination. 
Consequently, the scale of the HCV table can be made smaller, and it can be easily realized. 
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Also, even when only the basic unit is in use, it is possible to eliminate the redundancy scale of 
the HCV table adopted in the prior art, so that the cost of introduction can be expected to be 
reduced. 

[0051] 

(B-2) Cell copying operation 

In the following, the operation of the ATM device with said constitution will be 
explained, in particular the switching operation of the SW section (ATM switch) and the copying 
operation by means of a cell copy part. Here, explanation will be made with reference to 
Figure 7. Figure 7 is a diagram illustrating a case of 2-unit connection. Here, the SW section 
shown in Figure 7 is for a 2-unit system in the case of maximum expansion according to the 
number of input/output terminals. 

[0052] 

The contents of the copy cell explained here refer to a case in which the cell input from 
the input terminal on the basic unit side is copied only at the output terminal on the expansion 
unit side. Of course, there is a copy not only on the basic unit side but also a copy to both units. 
Also, although there may be selective copying to the prescribed output terminal alone, a case will 
be explained in which copying is performed only to the output terminal on the expansion unit 
side, as aforementioned. 

[0053] 

Just as in Embodiment 1, the original signal that becomes the copy source input from the 
input terminal on the basic unit side is sent not only to the basic unit, but also to the expansion 
unit. In each SW section (ATM switch), it is recognized from the header information of the 
original cell that the input cell is the copy cell, and it passes through unit filters (2), (5) [sic] and 
is output to cell copying part (200). 

[0054] 

Information about the copy destination, copy number, and after-copy cell header is 
obtained in the cell copying part on the expansion unit side, based on the header information of 
the original cell from cell header analysis part (82) and header conversion table (83). 

[0055] 

On the other hand, in cell copying part (200) on the basic unit side, because the header of 
the original cell is not taken as an entry to header conversion table (83), it is abandoned here. 
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[0056] 

Consequently, the copying operation continues only on the expansion unit side, and a 
new cell header is added by multiplexing part (84) for a cell read from copy buffer (81) the 
necessary number of times, and the cell is input to the SW section again and is output to the 
prescribed terminal. 

[0057] 

(B-3) Effects of Embodiment 2 

According to this embodiment, it is only necessary to have the number of the connections 
handled by each HCV table equal to the quantity for the unit itself. Consequently, it is possible to 
reduce the size of the HCV table compared with the case in which only the basic unit is provided 
in the prior art (that is, the case in which one SW section forms it). Consequently, one can expect 
flexible use of the device without adding specific restrictions on the pattern of the copy cells, etc. 

[0058] 

Effects of the invention 

(A) As explained above, according to the first invention of the present patent application, 
the present patent application provides an ATM switch characterized by the following facts: it is 
of the type in which an output buffer type is mounted in each of the n- input n-output units that 
form the ATM device; it has the following parts: a cell input means, which has n input terminals 
corresponding to the n inputs of the unit which carries the default when the number of units 
supplied in the maximum expansion assumed for the ATM device, and including the basic unit, 
is m, and (m-1) x n input terminals corresponding to the n inputs of each of the m-1 units other 
than said basic unit, and a unit filter means, which is provided corresponding to each of the m x n 
input terminals that form the cell input means, respectively, and which allows passage only of 
cells addressed to the unit on which each is mounted based on the information of the identifier 
attached to the input cell. Consequently, while the expandability of the switching function can be 
guaranteed, there is no need for any redundancy of the output buffer means as would be needed 
in the prior art. 

[0059] 

Even when an ATM device consisting of the basic unit alone is introduced, there is no 
redundancy memory portion in the ATM switch provided in the basic unit, so that it is possible 
to make improvements with respect to the development and manufacturing costs. 
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[0060] 

(B) According to the second invention of the present patent application, there is also 
added to the first invention a cell copying means that manages only the n outputs of the unit that 
carries the switch itself. Consequently, it is possible to realize both expandability and a cell 
copying function. 

Brief description of the figures 

Figure 1 is a schematic block diagram illustrating the ATM device in Embodiment 1 . 

Figure 2 is a schematic block diagram illustrating the device in the prior art. 

Figure 3 is a block diagram illustrating the constitution of the S W section in 
Embodiment 1. 

Figure 4 is a diagram illustrating an example of a unit connection (2-unit connection). 
Figure 5 is a diagram illustrating an example of a unit connection (3-unit connection). 
Figure 6 is a diagram illustrating an example of a unit connection (4-unit connection). 
Figure 7 is a schematic diagram illustrating the ATM device in Embodiment 2. 
Figure 8 is a block diagram illustrating the constitution of the SW section and cell 
copying section in Embodiment 2. 

Explanation of symbols 

2 Unit filter 

3 Multiplexing part 

4 Multiplex bus 

5 Address filter 

6 Output buffer 
11-19 Input terminal 
71-75 Output terminal 

81 Copy buffer 

82 Cell header analysis part 

83 HCV table 

84 Multiplexing part 
100 SW section 

200 Cell copying part 
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AF: Address filter 
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81 Copy buffer 

82 Cell header analysis part 
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